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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-2, 5-6, 10-11, 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakamura (U.S.6441684). 

Regarding claim 1 , Nakamura discloses a circuit for interfacing between an image 
sensor and a processor, comprising a sampler operable to generate a plurality of analog 
image samples of an image by sampling a signal produced by the image sensor during 
a scanning of the image (see 102 in Figure 8), a programmable gain amplifier operable 
to generate a plurality of amplified samples by employing an analog gain to amplify the 
analog image sample (see 104 in Figure 8), an analog to digital converter operable to 
generate a plurality of digitized samples by digitizing the amplified samples (see 106 in 
Figure 8), a digital programmable gain amplifier operable to generate amplified digitized 
samples for the processor by employing a digital gain to amplify the digitized samples 
(see 700 in Figure 8), wherein the digital gain of the digital programmable gain amplifier 
at least overlaps the analog gain of the programmable gain amplifier (see Figure 9). 

Regarding claim 2, Nakamura discloses a control signal that controls the analog 
gain and another control signal that controls the digital gain (see 800 & 802 in Figure 8) 
wherein the digital gain at least overlaps the analog gain for each step along a range of 
the analog gain (see Figure 9). 
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Regarding claim 5, Nakamura discloses generating the plurality of amplified 
digitized samples is performed within a dynamic range that is at least as large as a 
dynamic range of any one resolution step defined by generating the plurality of amplified 
image samples (see Figure 9). 

Regarding claim 6, Nakamura discloses the image sensor includes at least one 
of a charge coupled device (CCD) array and a diode (see 100 in Figure 8). 

Regarding claim 10, Nakamura discloses a method for interfacing between an 
image sensor and a processor, comprising generating a plurality of analog image 
samples by sampling a signal produced by the image sensor during the scanning of an 
image (see 102 in Figure 8), generating a plurality of amplified samples by amplifying 
the plurality of analog image samples with an analog gain (see 104 in Figure 8), 
generating a plurality of digitized samples by digitizing the plurality of amplified samples 
(see 106 in Figure 8), generating a plurality of amplified digitized samples for the image 
processor by amplifying the digitized samples with a digital gain (see 700 in Figure 8), 
wherein the amplified digitized samples are provided to the processor for processing of 
the scanned image (see 108 in Figure 8). 

Regarding claim 11, Nakamura discloses controlling the analog gain and 
controlling the digital gain (see 800 & 802 in Figure 8), wherein the digital gain at least 
overlaps the analog gain over a range of the analog gain (see Figure 9). 

Regarding claim 13, Nakamura discloses generating the plurality of amplified 
digitized samples is performed within a dynamic range that is at least as large as a 
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dynamic range of any one resolution step defined by the generation of the plurality of 
amplified image samples (see Figure 9). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakamura 
(U.S.6441684) in view of Shimizu (U.S.6839153). 

Nakamura does not disclose a digital image processor that is operable for a 
scanning system. 

Shimizu discloses this feature (see 21 in Figure 2). 

Nakamura and Shimizu are analogous art because they are from the same field 
of endeavor, that is the art of imaging devices. 

At the time of the invention, it would have been obvious to a person of ordinary skill 
in the art to combine the digital image processor of Shimizu with the device of Nakamura. 

The suggestion/motivation for doing so is that Shimizu teaches that it would allow 
for the outputted image data to be "subjected to image processing.... which is required 
in an apparatus such as a digital copying machine and a scanner...." (see lines 65-67 in 
column 8, and lines 1-2 in column 9). 

Therefore, it would have been obvious to combine Nakamura with Shimizu to 
obtain the invention specified in claim(s) 7. 
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5. Claims 9, 15 & 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura (U.S.6441684) in view of Beaulieu et al (U.S.5563723). 

Nakamura, as described above, discloses all the features claimed except calibrating 
each of the Programmable Gain Amplifier and the Digital Programmable Gain Amplifier 
prior to the scanning. 

Beaulieu discloses this feature (see "calibration of image scanner signal 
processing circuits" in title, also see "gain... settings that provide accurate calibration" in 
line 4 in abstract, also see "including... digital gain" in line 28 in column 9). 

Nakamura and Beaulieu are analogous art because they are from the same field 
of endeavor, that is the art of imaging devices. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the calibration of Beaulieu with the device of Nakamura. 

The suggestion/motivation for doing so is that Beaulieu teaches that this feature 
is known in the art (see "known gain. ..settings that provide accurate calibration" in lines 
3-4 in abstract). 

Therefore, it would have been obvious to combine Nakamura with Beaulieu to 
obtain the invention specified in claim(s) 9, 15 & 18. 

Allowable Subject Matter 

6. Claims 3-4, 8, 12, 14, 16-17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Regarding claim 3, the prior art, either singularly or in combination, does not 

teach or suggest a device, as claimed in claims 1-2, comprising: 

"...the control signal employs a word with a number of bits that are substantially 
less than a number of bits in another word employed by the other control signal..." 
The features identified, in combination with other claim limitations, are neither 

suggested nor discussed by the prior art of record. 

Regarding claim 4, the prior art, either singularly or in combination, does not 

teach or suggest a device, as claimed in claim 1 , comprising: 

"...a value of one of a control signal and another control signal is varied for 
calibrating one of the Programmable Gain Amplifier or the Digital Programmable 
Gain Amplifier during which another value of the other one of the control signal 
and the other control signal is maintained relatively constant..." 
The features identified, in combination with other claim limitations, are neither. 

suggested nor discussed by the prior art of record. 

Regarding claim 8, the prior art, either singularly or in combination, does not 

teach or suggest a device, as claimed in claim 1 , comprising: 

"...one of a plurality of calibration algorithms are employed to calibrate the 
operation of the Programmable Gain Amplifier and the Digital Programmable 
Gain Amplifier prior to the generation of the plurality of amplified digitized 
samples for each scanned image..." 

The features identified, in combination with other claim limitations, are neither 
suggested nor discussed by the prior art of record. 
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Regarding claim 12, the prior art, either singularly or in combination, does not 
teach or suggest a device, as claimed in claim 10, comprising: 

"...varying a value for calibrating one of the analog gain and the digital gain 
during which another value for calibrating the other one of the analog gain and 
the digital gain is maintained relatively constant..." 

The features identified, in combination with other claim limitations, are neither 
suggested nor discussed by the prior art of record. 

Regarding claim 14, the prior art, either singularly or in combination, does not 
teach or suggest a device, as claimed in claim 10, comprising: 

"...one of a plurality of calibration algorithms are employed to calibrate the 

operation of the analog gain and the digital gain prior to the generation of the 

plurality of amplified digitized samples for each scanned image..." 

The features identified, in combination with other claim limitations, are neither 
suggested nor discussed by the prior art of record. 

Regarding claim 16, the prior art, either singularly or in combination, does not 
teach or suggest a device, as claimed in claims 10 & 15, comprising: 

"...adjusting the digital gain until it is calibrated while the analog gain is held at a 

predetermined value, and adjusting the analog gain until it is calibrated while the 

digital gain is held at its calibrated value..." 

The features identified, in combination with other claim limitations, are neither 
suggested nor discussed by the prior art of record. 
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Regarding claim 17, the prior art, either singularly or in combination, does not 
teach or suggest a device, as claimed in claims 10 & 15, comprising: 

"...adjusting the analog gain until it is calibrated while the digital gain is held at a 
predetermined value, and adjusting the digital gain until it is calibrated while the 
analog gain is held at its calibrated value..." 

The features identified, in combination with other claim limitations, are neither 
suggested nor discussed by the prior art of record. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Suzuki et al, Maruchi et al, Kondo et al ('361), Kondo et al ('075), Kondo et al ('616), 
Shimizu ('605) and JP-2002-271631 are cited to show imaging devices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Henry Dahbour whose telephone number is 571-272- 
4295. The examiner can normally be reached on 9:00AM-5:30PM, M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached on 571-272-7402. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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